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Introduction: IgG4-related disease (IgG4-RD) mimics a variety of disorders, the final diagnosis is heavily dependent on the doctor’s
familiarity with the disease, most patients are expected to get a good prognosis by early diagnosis and timely treatment.

Methods: Retrospective analysis was carried out on 147 patients tested for serum IgG4 because of suspected [gG4-RD. These cases
were grouped as the IgG4-RD group and non-IgG4-RD group according to the diagnostic criteria proposed by the Japanese IgG4-RD
research group and the American College of Rheumatology and the European Union of Rheumatology. Characteristics of these
patients were investigated and analyzed.

Results: The onset age of IgG4-RD was 57.29 + 14.03 years old, male to female ratio of IgG4-RD was 1.31:1. The most commonly
affected organs were the pancreas (48.6%), lymph nodes (40.5%) and biliary tract (35.1%), the proportion of patients with
simultaneous involvement of multiple organs is as high as 83.2%. A history of allergy is more common in IgG4-RD patients
(32.4% vs 14.5%), the optimal critical value of serum IgG4/IgG ratio for diagnosis of IgG4-RD was 0.09 (sensitivity 94.7%,
specificity 91.7%) and the optimal threshold for IgG diagnosis of IgG4-RD was 15.25g/L (sensitivity 73.7%, specificity 77.8%) in
this study.

Conclusion: [gG4-RD is often manifested as multiple organ involvement, and is most likely to involve the pancreas, biliary tract and
lymph nodes. Most patients were diagnosed in other departments instead of rheumatology. Serum IgG4 level, especially 1gG4/1gG
ratio has a higher predictive value for IgG4-RD. Early diagnosis is the key point to improve the prognosis.
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Introduction

IgG4-related disease (IgG4-RD) is a rare, not well recognized, kind of immune disease with multiple systemic
involvement. It is characterized by focal diffuse inflammatory cell infiltration or organ enlargement in affected organs,
usually manifested by elevated serum IgG4 level, infiltration of IgG4-positive plasma cells, fibrotic mass formation, and
favorable response to corticosteroids." Although elevated serum level of IgG4 is one of the characters of IgG4-RD and
can be used as an index for preliminary screening, many studies have found that increased serum IgG4 could also be
detected in patients with other systemic disorders like lymphoma, systemic lupus erythematosus(SLE), granulomatosis
with polyangiitis, etc. Moreover, IgG4-RD mimics a variety of disorders, such as malignant, infectious and other immune
diseases,” patients may initially see doctors based on the most obvious clinical manifestations, the final diagnosis is
heavily dependent on the doctor’s familiarity with the disease. However, awareness of diagnostic and therapeutic
measures for the management of patients with IgG4-RD remains limited to tertiary care centers, and the disease is
still misdiagnosed as a tumor or inflammatory and infectious diseases. Analyzing the clinical features of the disease in
clinical practice may facilitate its early recognition and establish personalized follow-up and treatment strategies.
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In this study, we collected and analyzed 147 patients tested for serum IgG4 because of suspected [gG4-RD in terms of
clinical presentation, serological features and response to treatment, in order to better understand the natural history of
this specific disorder and prompt its early recognition.

Patients and Methods

Retrospective analysis was carried out on 147 patients tested for serum IgG4 because of suspected IgG4-RD. These cases
were grouped as the IgG4-RD group and non-IgG4-RD group according to the following two standards: (1) The
comprehensive diagnostic criteria of 1gG4-RD proposed by the Japanese I1gG4-RD research group (2011).° (2) The
classification criteria of IgG4-RD proposed by the American College of Rheumatology and the European Union of
Rheumatology (2019).*

The clinical data of 147 cases, including gender, age of onset, history of allergy, smoking and drinking, history of
hypertension and diabetes, symptoms at onset, the department of first visit, the number and location of affected organs,
methods of treatment and prognosis were collected. Lab test results including serum level of IgG4, total immunoglobulin,
complement C3, autoimmune antibody, C-reactive protein (CRP), procalcitonin (PCT), fasting blood glucose, lipids,
amylase, routine blood test, liver and renal function, and erythrocyte sedimentation rate (ESR) and tumor markers were
recorded in detail. Imaging data including CT, ultrasound, PET-CT, MRI, and histopathological and immunehistochem-
ical results were collected to determine the type and number of organs involved. Serum levels of IgG4 were detected by
scattering immunoturbidimetric assay.

The study complied with the Declaration of Helsinki and was approved by the Medical Ethics Committee of the
China Japan Friendship Hospital of Jilin University (No. 2019-NSFC-008). Informed consent forms for data collection
were kept in the patient’s medical records.

Statistics

SPSS 26.0 software was used for statistical analysis. Clinical data and serological results of patients were analyzed by
descriptive statistics. Data, in accordance with the normal distribution, were calculated by average + standard
deviation (x &+ s%MathType!Translator!2!1\PlainTeX .tdl'PlainTeX!x + s%MathType!End!2!1!). Data not conforming
to normal distribution are represented by median (quaternary) [M(P,s, P75)]. T-test was used to analyze the comparison
between two groups in accordance with normal distribution, Mann—Whitney U-test was used to analyze the compar-
ison between two groups in non-normal distribution. The Kruskal-Wallis test was used to compare the differences
between groups with non-normal distribution. “Rate”, “constituent ratio” and “relative ratio” were used to describe the
enumeration data. Differences were analyzed using the chi-square test or Fisher’s exact test (n < 40). Spearman
correlation analysis was used for correlation analysis. The predictive value of some serological indicators in the
diagnosis of IgG4-RD was evaluated by receiver operating curve (ROC). For all tests, a P-value < 0.05 was
considered significant.

Results

Initial Symptoms and First-Visit-Departments of the 37 Patients Finally Diagnosed as
lgG4-RD

There was a great variability in IgG4-RD patients’ initial symptoms that indicates there is no typical clinical
manifestation. A total of 14 cases (37.8%) initially presented with abdominal pain, which is the most common initial
symptom of these patients. Besides, a number of patients initially presented with foamy urine, frequent urination, edema
in both lower extremities, swelling and pain in multiple joints, fatigue, and numbness of the limbs, details are shown in
Figure 1.

IgG4-RD is a disease associated with autoimmune pathogenesis, while a large number of patients are not first
diagnosed in the rheumatology/immunology department. This work further showed that only 32.4% of the patients were
referred to the rheumatology/immunology department at their first visit to the hospital, most of them consulted doctors in
the corresponding departments according to their initial symptoms, as shown in Figure 2.
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Figure | Initial symptoms of 37 1gG4-RD patients. Abdominal pain is the most common initial symptom of these patients and the other symptoms included lymph node
enlargement in 8 cases (21.6%), jaundice in 8 cases (21.6%), submandibular gland enlargement in 5 cases (13.5%), lower back pain in 5 cases (13.5%), eyelid swelling in 5 cases
(13.5%), parotid gland enlargement in 4 cases (10.8%), loss of appetite and emaciation in 4 cases (10.8%), cough in 2 cases (5.4%), 2 cases (5.4%) had fever, 2 cases (5.4%)
were found in physical examination.
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Figure 2 First-visit-departments of 37 1gG4-RD patients. First-visit-departments of the 37 IgG4-RD patients included rheumatology department (12 cases), hepatobiliary
and pancreatic department (I | cases), gastroenterology department (7 cases), respiratory department (2 cases), urology department (2 cases), neurology department (2
cases) and ophthalmology department (I case).

Involved Organs in 37 Patients Diagnosed as IgG4-RD

The number of organs involved in the IgG4-RD group ranged from 1 to 7 (with a median of 3), which further confirmed
that it is a multiorgan involved disease. The pancreas and biliary tract involvement often coexisted, presented as
pancreatitis, jaundice, abdominal pain, uneven stricture and dilation of the bile duct, cholangitis and cholecystitis.
Enlargement of the lymph nodes usually emerged as superficial and deep lymphadenopathy in multiple locations
throughout the body, especially in the vicinity of the affected organs, details are illustrated in Figure 3.

Correlation Analysis Between Serum IgG4 Level and the Number of Involved Organs
in 1gG4-RD Patients

Two of 37 patients eventually were diagnosed as IgG4-RD on the basis of postoperative pathological results, that had early
surgical treatment due to the strong suspicion of neoplasmic disease but without serum IgG4 level determination. Serum levels
of IgG4 was measured in the remaining 35 cases, with a mean value of 7.64 (2.10, 8.94) g/L, no significant correlation was
found between serum IgG4 level and the number of organs involved (P = 0.149). A scatter diagram is presented in Figure 4.
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Figure 3 Involved organs in 37 patients diagnosed as IgG4-RD. (A) Distribution and proportion of involved organs in 37 IgG4-RD patients. 3| cases (83.8%) presented with
2 or more organs involved, 19 cases (51.4%) with 3 or more organs involved, and only 6 cases (16.2%) with a single organ involved. Pancreas (48.6%), lymph nodes (40.5%)
and biliary tract (35.1%) were the most frequently involved organs. (B) Comparison of organ involvement of 37 patients in male and female. Pancreatic and biliary tract
lesions were more common in male patients, while submandibular, parotid and lacrimal gland enlargement were more common in female.
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Figure 4 Scatter diagram of serum IgG4 level and the number of involved organs in IgG4-RD patients. Serum level of IgG4 was detected in 35 patients, no significant
correlation was found between serum level of IgG4 and the number of organs (P = 0.149).

Comparison on Serum IgG4 Levels in 1gG4-RD Patients with Different Serum EOS
Levels

Peripheral blood eosinophil count is usually associated with immune abnormalities. 35 IgG4-RD patients were divided
into three groups according to the peripheral blood eosinophil count, elevated EOS group, lowered EOS group and
normal EOS group (normal range of EOS is defined as 0.05-0.5x10%/L), serum IgG4 levels in these groups were
compared, results demonstrated that serum IgG4 level was higher in the elevated EOS group, which suggested that there
may be some correlation between them in the pathogenesis of this disease (Figure 5).
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Figure 5 Comparison on serum IgG4 levels in IgG4-RD patients with different serum EOS levels. *Denotes extreme value in normal EOS group and elevated EOS group; o
denotes outlier in normal EOS group. Serum IgG4 levels in elevated EOS group, lowered EOS group and normal EOS group were compared, results showed that serum IgG4
level was the highest in elevated EOS group.

Comparison of Patient’s History and General Data Between the 1gG4-RD Group and
Non-lgG4-RD Group

A total of 147 cases who had suspected IgG4-RD were included, the patient’s history and general data between the [gG4-
RD group and non-IgG4-RD group were compared, as shown in Table 1.

Twelve patients (32.4%) in the IgG4-RD group had a history of allergies, which was intensely higher than that in the
non-IgG4-RD group (P = 0.017). There was no significant difference in the distribution of gender and age between these
two groups (P = 0.139 and 0.089, respectively). No statistical difference was also found between the two groups in the
history of drinking and smoking (P = 0.132 and 0.089, respectively), similarly, no conspicuous difference in patients
whether complicated with hypertension (P = 0.211), but statistically remarkable differences were found in the presence or
absence of diabetes between the two groups (P = 0.002).

Table | Comparison of Patient’s History and General Data Between I1gG4-RD Group and Non-lgG4-

RD Group
1gG4-RD Group (n = 37) | non IgG4-RD Group (n = 110) P value

Gender (male/female) 21/16 47163 0. 139
Age (X £ ) 57.29+14.03 52.7014. 10 0.089
Allergic history 12 16 0.017:
Smoking history 16 31 0.089
Drinking history 5 28 0. 132
Hypertension 13 27 0.211
Diabetes mellitus I 10 0.002:%

Note: #p <0.05.

Abbreviations: IgG, immunoglobulin G; IgG4, immunoglobulin G4; 1gG4-RD, immunoglobulin G4-related disease.
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Comparison of Serum Level of 1gG4 and Laboratory Test Results Between I1gG4-RD

Group and Non-lgG4-RD Group

Average serum levels of IgG4 were 3.59 (2.10, 8.94) g/L and 0.53 (0.29, 1.66) g/L in the IgG4-RD group and non-IgG4-
RD group, respectively (p < 0.001), and 85.7% patients had elevated serum IgG4 > 1.35 g/L in the IgG4-RD group,
higher than that in the non-IgG4-RD group (85.7% vs 29.1%, P < 0.001), which suggested that elevated serum IgG4 level
was the characteristic of most I[gG4-RD patients. Statistical differences could be detected in the serum levels of IgG, IgE,
EO%, EOS, UREA, CREA, AST, GLB and fasting glucose between these two groups, the specific data is listed in
Table 2.

Predictive Value of Serum IgG4 Level in the Diagnosis of 1gG4-RD

ROC analysis on the predictive value of serum IgG4 level in the diagnosis of IgG4-RD showed the sensitivity and
specificity was 85.7% and 71.0% respectively at the cutoff value of IgG4 > 1.35 g/L, which is the standard recommended
by the current guidelines. Further analysis showed that the optimal cutoff value of serum IgG4 level for the diagnosis of
IgG4-RD was 2.01 g/L with a sensitivity of 80.0% and specificity of 88.3%, Youden index was 0.683, AUC was 0.854
(95% CI 0.771~0.938, P < 0.001), as shown in Figure 6A.

Predictive Value of Serum Levels of Immunoglobulin Subclasses and IgG4/IgG Ratio in

the Diagnosis of 1gG4-RD

ROC analysis showed that both the levels of IgG and IgG4/IgG ratio have a predictive value for the diagnosis of [gG4-RD,
while the levels of serum IgA and IgM have little significance for IgG4-RD diagnosis. The cutoff value of serum total IgG
level for the diagnosis of I[gG4-RD was 15.25 g/L with a sensitivity of 73.7% and specificity of 77.8%. The cutoff value of
serum IgG4/IgG ratio for the diagnosis of IgG4-RD was 0.09 with a sensitivity of 94.7% and specificity of 91.7%. 1gG4/IgG
ratio had a higher predictive value for the diagnosis of IgG4 than IgG4 level, as shown in Figure 6B.

Table 2 Comparison of Laboratory Test Results Between IgG4-RD Group and Non IgG4-RD Group

Index 1gG4-RD Group Non IgG4-RD Group tiZ P value
(n=37) (n=110)
18G4 (g/L) 3.59 (2.10, 8.94) 0.53 (0.29, 1.66) —6.282 <0.001%#
1gG4>1.35g/L (n) 30/35a (85.71%) 32/110 (29.09%) — <0.001%#
1gG (g/L) 16.50 (14.00, 19.80) 11.85 (9.76, 15.10) —3.646 <0.0012¢
IgE (IU/mL) 177.5 (24.65,541.5) 28.05 (12.63, 94.35) —2. 189 0.029:
C3 (g/lL) 0.86 (0.77, 1.05) 0.92 (0.83, 1.05) —0.912 0.362
WBC (x10°/L) 7.21 (5.92, 10.80) 6.50 (5.11, 8.52) —1.638 0. 101
EO% 2.00 (0.60, 6.10) 1.00 (0.38, 1.93) —2.350 0.019:%
EOS (x10°/L) 0. 10 (0.05, 0.41) 0.06 (0.03, 0.12) —2.752 0.006%%
TG (mmol/L) 1.50 (1.10, 2.21) 1.45 (1.00, 2.53) —0.041 0.967
CHOL (mmol/L) 5.12 (3.87, 5.79) 4.99 (4.28, 5.92) —0.061 0.951
UREA (mmol/L) 6.16 (4.71, 8.25) 4.83 (3.67, 5.92) -3.613 <0.001%#
CREA (umol/L) 72.00 (61.15, 100.64) 63.90 (55.45, 74.79) —2.726 0.006%%
ALT (IU/L) 14.73 (11.18, 73.35) 24.65 (13.47, 94.04) — 1.656 0.098
AST (IU/L) 18.99 (14.42, 52.28) 26.85 (18.19, 83.43) —2.648 0.008:%
GLB (g/L) 33.87 (28.87, 38.91) 28.31 (25.22, 32.99) —-3.820 <0.001%¢
amylase (IU/L) 108.00 (50.44, 181.70) 84.16(50.34, 163.50) —0.336 0.737
ESR (mm/Ih) 42 (14.58) 27 (9.54) —0.997 0.319
PCT (ng/mL) 0.11(0.08, 0.25) 0.13 (0.09, 0.26) —0.754 0.451
Fasting Glucose (mmol/L) 5.98 (5.49, 7.76) 5.72 (5.05, 6.43) —2.089 0.037:%
Antinuclear antibody (n) 8b/28a (28.57%) 17b/49a (34.69%) — 0.581

Notes: :p<0.05; *Actual number of inspectors. "Number of antinuclear antibody positive.

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; C3, complement 3; CHOL, cholesterol; CREA, creatinine; EOS,
eosinophils; EO%, percentage of eosinophils; ESR, erythrocyte sedimentation rate; GLB, globulin; IgE, immunoglobulin E; IgG, immunoglobulin
G; IgG4, immunoglobulin G4; 1gG4-RD, immunoglobulin G4-related disease; PCT, procalcitonin; TG, triglyceride; WBC, white blood cell.
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Figure 6 Predictive value of serum level of IgG4, 1gG. IgA. IgM and IgG4/IgG ratio in IgG4-RD diagnosis. (A) ROC-AUC analysis for serum level of IgG4 in 1gG4-RD
diagnosis. 1IgG4-RD spread the sensitivity and specificity was 85.7% and 71.0% respectively at the cutoff value of IgG4 > 1.35 g/L through ROC curve, certainly, this is just
a preliminary guide. And further analysis, I[gG4 > 1.35 g/L is considered the best. (B) ROC-AUC analysis for serum levels of IgG. IgA. IgM and IgG4/IgG ratio in IgG4-RD
diagnosis. ROC analysis showed that IgG and IgG4/IgG ratio are relatively more predictive than serum level of IgA and IgM in the diagnosis of disease. Based on a series of
analyses, 1gG4/IgG ratio is the most predictive meaning for IgG4-RD.

Therapeutic Measures and Prognosis of 37 Patients Confirmed with 1gG4-RD
Nearly half of the patients received glucocorticoid (methyl prednisolone or prednisone acetate pieces) treatment, of
which 13 cases were treated with glucocorticoid, 7 cases were treated with glucocorticoid combined with immunosup-
pressant (cyclophosphamide, methotrexate, fluorine milt), 1 case converted to rituxan due to the poor efficacy of
glucocorticoid, and another 1 patient underwent local lesion resection in addition to glucocorticoid therapy. While 4
cases were treated with local lesion resection, 1 patient was treated with PTCD drainage because of biliary tract
involvement, 1 patient with biliary tract involvement was stented under ERCP, however, 9 patients refused glucocorticoid
therapy and received only symptomatic supportive therapy regarding IgG4-RD.

No fatal cases were discovered after 27 months of follow-up, in the follow-up group, the serum IgG4 levels of 8
patients who were treated with glucocorticoid had largely decreased, 7 of which were back to normal. Related symptoms
were significantly improved in all these patients, 2 patients relapsed after glucocorticoid tapered and needed a small dose

of glucocorticoid to maintain remission.

Discussion

IgG4-RD is a kind of fibro-inflammatory disorder and has been gradually increasing in concern in recent years, while the
understanding of IgG4-RD is still limited and the pathogenesis is also unclear. Due to the limited knowledge and its
infrequency, large-scale epidemiological investigation is lacking, most of the current studies are derived from single
center or special case reports.

Unlike some autoimmune diseases, such as Sjogren’s syndrome, systemic lupus erythematosus, and rheumatoid
arthritis, which usually happen in females, typically IgG4-RD occurs mostly in males.” The results of this study also
support that IgG4-RD is more likely to occur in the middle-aged and elderly male population. The male-to-female ratio
was 1.31:1, and the onset age ranged from 25 to 79 (57.29 + 14.03), 70.3% of them were over 50 years old at the time of
onset.

Broadly speaking, IgG4-RD is a multisystemic immune disease, while only a small number of patients are first
diagnosed in the department of rheumatology and immunology. The initial symptom of IgG4-RD vary because it may
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extensively involve any organ of the body. According to the order of occurrence rate, the initial symptom of the cases in
this study were abdominal pain (37.8%), jaundice (21.6%), lymph node enlargement (21.6%), submandibular gland
enlargement (13.5%), Low back pain (13.5%), eyelid swelling (13.5%), parotid gland enlargement (10.8%), anorexia and
emaciation (10.8%). Only 32.4% of these patients were diagnosed in the department of rheumatology and immunology,
and the remaining patients were identified in the departments corresponding to the affected organs. IgG4-RD patients
who need to be confirmed with a tumor could be misdiagnosed and result in unnecessary local excision, while those who
are undiscovered may blunder away the best time for early treatment. For these reasons, raising the awareness of [gG4-
RD among doctors of all specialties is conducive to avoid the misdiagnosis of IgG4-RD.

Wallace et al recently applied latent classification analysis (LCA) to the largest international cohort of IgG4-RD
patients, a cohort of patients identified during the development and validation of the 2019 ACR/EULAR Classification
Criteria for I[gG4-RD grading criteria. These investigators identified four IgG4-RD phenotypes with epidemiological and
serological characteristics. The phenotypes include: pancreato-hepato-biliary disease; retroperitoneal fibrosis and/or
aortitis; head and neck-limited disease; and classic Mikulicz’s syndrome with systemic involvement.® This classification
helps to improve the identification ability of doctors in related departments.

It should also be noted that multiple organ involvement is a prominent clinical characteristic of IgG4-RD. This study
showed that only 16.2% of the patients were involved with a single organ, 83.8% of the patients were involved with two
or more organs. Among them, pancreas was the most commonly affected, followed by biliary tract, retroperitoneal,
submandibular gland and parotid gland, and most of the cases were accompanied with lymph node involvement, these
results are consistent with the previous study.” While there was no significant correlation between serum IgG4 level and
the number of affected organs in this work, which was different from Kamisawa T’s study, he reported that the more
organs involved, the higher the IgG4 levels,® thus further study and exploration with large sample data is absolutely
necessary to be carried out in the future. Our study also found that gender differences existed in patients with pancreatic
involvement, with a significantly higher difference of pancreatic involvement in male patients than female patients (p =
0.02). While Liu and Wallace et al reported that patients with head and neck limited disease were far more likely to be
female and Asian than were patients in the other types.”'®

The pathogenesis of 1gG4-RD is still unclear, it has been proposed that allergic mechanisms drive IgG4-RD. It was
reported that serum IgE and eosinophils are elevated in 30% to 40% of cases, regardless of an underlying atopic
background, and their increase correlates even better with disease activity in many of these patients than do IgG4
concentrations.''"'* Kamisawa et al'® reported that eosinophils were elevated in nearly half of patients with IgG4-RD.
While Emanuel Della Torre et al evaluated atopy, peripheral blood eosinophilia and serum IgE concentrations in a large
cohort of patients with [gG4-RD in whom a wide range of organs were affected by disease, results demonstrated that the
majority of patients with IgG4-RD are nonatopic, which suggested that processes were inherent to IgG4-RD itself rather
than atopy, this contributes to the eosinophilia and IgE elevation observed in the absence of atopy.'* In this paper, the
serum IgG4 level of 1gG4-RD patients with elevated eosinophils was higher than that of IgG4-RD patients with normal
eosinophils (p < 0.05), this suggested that the elevated levels of these two indicators may be equally attributable to the
immune abnormalities of IgG4-RD itself. In addition, we found that there was a statistical difference in the proportion of
patients with diabetes mellitus between IgG4-RD and non-IgG4-RD patients, which may be related to more pancreatic
involvement in [gG4-RD or an affected pancreas was more likely to capture the attention of a doctor for IgG4 testing.

The significance of serum IgG4 level in the diagnosis of IgG4-RD has been an ongoing issue, there is no doubt that
serum IgG4 levels in the 1gG4-RD group were significantly higher than those in the non-IgG4-RD group. However,
elevated serum IgG4 is not a necessary feature of [gG4-RD, it was reported that nearly 50% of patients with active [gG4-
RD had normal serum IgG4 levels.'>™'7 IgG4 > 1.35 g/L is the threshold value for IgG4-RD diagnosis recommended by
present guidelines, so we analyzed the predictive value of serum IgG4 level in the diagnosis of IgG4-RD, results showed
that the optimal cutoff value of I[gG4 was 2.01 g/L, which was higher than the recommended value of the guideline (IgG4
> 1.35 g/L). In addition, it was reported that quantitative polymerase chain reaction of the IgG4:IgG RNA ratio on
peripheral blood seemed to accurately distinguish IgG4 related cholangitis from hepatobiliary malignancies and inflam-
matory processes with a sensitivity of 94% and a specificity of 99%.'® The predictive value of IgG4/IgG ratio and Ig
subclass for the diagnosis of IgG4-RD was also analyzed in this study, ROC analysis showed that serum IgG4/IgG ratio
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may be of good value in predicting the diagnosis of IgG4-RD. The optimal cut-off value was 0.09 g/L, the sensitivity and
the specificity was 94.7% and 91.7% respectively. However, either optimal cutoff value of IgG4 or the predictive value of
IgG4/IgG depends on larger population surveys to comfirm.'’

Imaging methodology is necessary for the diagnosis of IgG4-RD. Due to the lack of typical clinical manifestations
and hidden organs, such as retroperitoneal, pituitary, meningeal, etc. maybe being involved, imaging examination is
especially useful in analyzing affected organs where pathology is difficult to obtain. Ultrasound can be used to find the
involvement of glands and superficial lymph nodes. CT can be used to evaluate the lesions of substantive organs; MRI
may be used in the evaluation of pituitaritis, meninges and vasculitis, it is more sensitive than CT in the diagnosis of soft
tissue inflammation and vascular lesions. MRCP is useful when the biliary tract system is involved; PET-CT is mainly
used to exclude malignant tumors and distinguish infectious and non-infectious diseases.”” % It has been reported that
compared with ultrasound and CT, PET-CT is more helpful to discover the involved organs in IgG4-RD, it also has
advantages in assessing the activity of the disease, judging the efficacy of treatment and monitoring the recurrence,***
however, the high price and radiation exposure are its disadvantages. In this study, 2 patients without any complaints of
discomfort were found to be abnormal by imaging analyses during routine physical examination, they were finally
confirmed as IgG4-RD and accepted glucocorticoid treatment. Therefore, the existence of IgG4-RD can not be ignored
even in the population of routine physical examination.

Up to now, glucocorticoid is the first choice for the treatment of IgG4-RD. The majority of patients responded well
and the clinical symptoms were quickly relieved. However, the efficacy varies with the degree of fibrosis in the affected
organs, the more severe the fibrosis, the worse the efficacy.'> For irreversible organ damage or obstruction, such as
ureteral obstruction caused by retroperitoneal fibrosis or biliary tract obstruction due to pancreatic fibrosis, surgery and
interventional therapy might be unavoidable. It was reported that IgG4-RD lesions are more likely to shrink early in the
presence of a prominent lymphoplasmacytic infiltrate (inflammatory phase) than at later stages when both inflammatory
cells and myofibroblasts are rare (fibrotic phase), indicating that a “window of therapeutic opportunity” for preventing
irreversible organ damage exists,? therefore, early diagnosis and timely treatment are important factors to determine the
prognosis of IgG4-RD.

Current guidelines recommended an initial dose of prednisone of 3040 mg daily for 2—4 weeks, followed by a reduction
of 5 mg every 1-2 weeks, with a maintenance dose of 2.5-5.0 mg/d,?’ clinicians should consider the relapsing-remitting
nature of [gG4-RD and the potential side effects of glucocorticoids. It was reported that head and neck manifestations of
IgG4-RD seem to be more challenging to treat and more prone to relapse in a shorter period of time, leading to higher
exposure to glucocorticoids over time. Anti-rheumatic drugs (DMARDs), such as azathioprine, mycophenolate mofetil,
methotrexate, leflunomide, tacrolimus, ciclosporin A, iguratimod, and cyclophosphamide can be added to first line steroid
therapy to improve the likelihood of obtaining disease remission, but little evidence exists for the additional efficacy of these
drugs and most data derive from retrospective studies. Recently, with the understanding of the pathophysiology of [gG4-RD,
novel potential biological therapies are already in clinical trials, which not only helps to improve the outcomes, but also avoid
the side effects caused by long-term use of glucocorticoids, especially for those refractory patients.?®>°

In this study, 56.6% of patients were treated with glucocorticoids, 35.1% of whom were treated with glucocorticoids
alone. Follow-up observations showed that all these patients achieved good results, and serum IgG4 levels also decreased
after treatment. One patient achieved effective clinical remission after switching to rituximab because of resistance to
glucocorticoids. While the determination of drug withdrawal indicators, prevention of disease recurrence, and the
development of individualized treatment plans according to the patient’s condition are still issues that need to be
discussed in the future.

In conclusion, the limitations of this study are that it is a retrospective analysis, the number of cases is quite small
although they come from different clinical departments, and not all patients have undergone histopathological examina-
tion, the comparison of patients before and after treatment is not completely parallel, and the follow-up time is limited.
All these shortcomings need further large sample, multi-center and prospective clinical research to improve, but after all,
through a rough understanding, this paper provides a basis for improving the awareness and understanding of 1gG4-RD

in clinical departments.
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